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(567) A system for monitoring use of a personal pro-
tection equipment, the system comprising: a user system
worn or carried by a user, the user system comprising:
(i) at least one sensor module (105, 107, 109) attached
to or incorporated into a personal protection equipment
(PPE) device (104, 106, 108); and (ii) a user identification
(ID) module (110; 210) configured to receive wear de-
tection signals from the at least one sensor module, said
wear detection signals indicative of whether the PPE de-
vice is being worn by the user, the user ID module com-
prising: a processor; a communications interface (302)
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coupled to the processor and configured to receive the
wear detection signals from the PPE device; and a wire-
less interface (304; 402) coupled to the processor and
configured to wirelessly transmit unique user identifica-
tion information about the user to a supervisor console
(230), wherein the processor is operably configured to
communicate, via the wireless interface, information in-
dicating PPE non-compliance to the supervisor console
in response to the wear detection signals received via
the communications interface.
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Description
BACKGROUND

[0001] When a worksite may have potentially hazard-
ous elements, such as high noise levels, hazardous ma-
terials or chemicals, or dangerous equipment, personal
protection equipment (PPE) may be required for a user
to enter the worksite. PPE may include ear muffs, hard
hats, helmets, boots, goggles, gloves, suits, hoods, gas
detectors, protective clothing, hearing protection, bibs,
coveralls, safety vests, gas detectors, respiration sys-
tems, among other PPE devices. A user may be required
to wear multiple PPE devices when entering a work site.

SUMMARY

[0002] Aspects of the disclosure may include embod-
iments of a method for monitoring personal protection
equipment (PPE) compliance comprising assigning one
or more PPE device to a user, wherein each of the PPE
devices comprises a sensor module; assigning a person-
alized user identification (ID) module to a user; receiving,
by the user ID module, information from the sensor mod-
ule via wireless communication; determining whether the
PPE device is active based on the information received
from the sensor module; when the PPE device is deter-
mined to be active, sending, by the user ID, information
to a supervisor console indicating PPE compliance; dis-
playing, by the supervisor console, that the PPE status
is compliant; when the PPE device is determined to be
inactive, sending, by the user ID, information to the su-
pervisor console indicating PPE noncompliance; display-
ing, by the supervisor console, that the PPE status is
noncompliant; and taking corrective action, by the super-
visor, to ensure PPE compliance.

[0003] Insomeembodiments,the sensor module com-
prises a motion sensor. In some embodiments, determin-
ing whether the PPE devices is active comprising receiv-
ing motion detection information from the sensor module.
In some embodiments, the method may further comprise
repeating at least part of the method for each PPE device
that is worn by the user, wherein the supervisor console
is operable to display information from each of the PPE
devices. In some embodiments, the method may further
comprise repeating the method for multiple users that
are monitored by the supervisor, wherein the supervisor
console is operable to display information from the mul-
tiple users. In some embodiments, the user ID module
communicates with the sensor module via Bluetooth. In
some embodiments, the user ID module comprises a us-
er ID card that is worn by the user at all times while they
are in the work site. In some embodiments, the method
may further comprise mapping the assigned PPE devices
for each worker with the user ID module for that worker
and saving this information to a server. In some embod-
iments, the method may further comprise repeating at
least part of the method when a user enters a new work
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site. In some embodiments, the method may further com-
prise attaching the sensor modules to each of the PPE
devices that will be used in the work site, before the PPE
devices are worn by a user. In some embodiments, the
PPE devices comprise one or more of the following: ear
muffs, hard hats, helmets, boots, goggles, gloves, suits,
hoods, gas detectors, protective clothing, hearing pro-
tection, bibs, coveralls, safety vests, gas detectors, and
respiration systems. In some embodiments, the method
may further comprise processing, by the supervisor con-
sole, the information from the user ID to generate a per-
sonalized alert for the supervisor indicating noncompli-
ance for that particular user and that particular PPE de-
vice. In some embodiments, the user ID communicates
wirelessly with each sensor module that is attached to a
PPE device worn by the user, wherein the user ID may
receive information from all of the sensor modules.
[0004] Additional aspects of the disclosure may in-
clude embodiments of a method for monitoring PPE com-
pliance comprising assigning one or more PPE device
to a user, wherein each of the PPE devices comprises a
sensor module, and wherein the sensor module compris-
es a motion sensor; assigning a personalized user 1D
module to a user; receiving, by the user ID module, in-
formation from the sensor module via wireless commu-
nication; associating, by the sensor module, the informa-
tion from the sensor module with the PPE device attached
to the sensor module; associating, by the user ID, the
information received by the user ID module with a user
identifier; determining whether the PPE device is active
based on the information received from the sensor mod-
ule, wherein the PPE device is determined to be active
when motion is detected by the sensor module; when the
PPE device is determined to be active, sending, by the
user 1D, information to a supervisor console indicating
PPE compliance; displaying, by the supervisor console,
that the PPE status is compliant, using the associated
PPE device and associated user identifier to determine
how to display the information; when the PPE device is
determined to be inactive, sending, by the user ID, infor-
mation to the supervisor console indicating PPE noncom-
pliance; displaying, by the supervisor console, that the
PPE status is noncompliant, using the associated PPE
device and associated user identifier to determine how
to display the information; and taking corrective action,
by the supervisor, to ensure PPE compliance.

[0005] Insome embodiments, the method may further
comprise repeating at least part of the method for each
PPE device that is worn by the user, wherein the super-
visor console is operable to display information from each
of the PPE devices. In some embodiments, the method
may further comprise repeating the method for multiple
users that are monitored by the supervisor, wherein the
supervisor console is operable to display information
from the multiple users.

[0006] Otheraspectsofthe disclosure may include em-
bodiments of a PPE compliance monitoring system com-
prising one or more PPE devices worn by a user; one or
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more sensor modules attached to the one or more PPE
devices; a user ID module that is associated with the
user, wherein the user ID module is operable to commu-
nicate wirelessly with the one or more sensor modules;
and a supervisor console operable to receive, process,
and display information from the user ID module, wherein
the user ID module is operable to receive information
fromthe one ormore sensor modules; determine whether
the sensor module detects that the attached PPE device
is active; and communicate information to the supervisor
console indicating that the PPE device is active or inac-
tive.

[0007] In some embodiments, the supervisor console
is operable to receive information from multiple users. In
some embodiments, the PPE devices comprise one or
more of the following: ear muffs, hard hats, helmets,
boots, goggles, gloves, suits, hoods, gas detectors, pro-
tective clothing, hearing protection, bibs, coveralls, safe-
ty vests, gas detectors, and respiration systems. In some
embodiments, the user ID module comprises a user ID
card that is worn by the user at all times while they are
in the work site.

[0008] These and other features will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings and
claims.

BRIEF DESCRIPTION OF THE DRAWINGS

[0009] For a more complete understanding of the
present disclosure, reference is now made to the follow-
ing brief description, taken in connection with the accom-
panying drawings and detailed description, wherein like
reference numerals represent like parts.

FIG. 1 illustrates a PPE compliance monitoring sys-
tem according to an embodiment of the disclosure;
FIG. 2Aillustrates a PPE compliance monitoring sys-
tem according to an embodiment of the disclosure;
FIG. 2B illustrates a detailed view of a supervisor
console according to an embodiment of the disclo-
sure;

FIG. 3 illustrates a detailed view of a user ID module
according to an embodiment of the disclosure;

FIG. 4 illustrates a detailed view of a sensor module
according to an embodiment of the disclosure; and
FIG. 5illustrates a method for monitoring PPE com-
pliance according to an embodiment of the disclo-
sure.

DETAILED DESCRIPTION

[0010] It should be understood at the outset that al-
though illustrative implementations of one or more em-
bodiments are illustrated below, the disclosed systems
and methods may be implemented using any number of
techniques, whether currently known or not yet in exist-
ence. The disclosure should in no way be limited to the
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illustrative implementations, drawings, and techniques
illustrated below, but may be modified within the scope
of the appended claims along with their full scope of
equivalents.

[0011] The following brief definition of terms shall apply
throughout the application:

The term "comprising" means including but not lim-
ited to, and should be interpreted in the manner it is
typically used in the patent context;

The phrases "in one embodiment," "according toone
embodiment," and the like generally mean that the
particular feature, structure, or characteristic follow-
ing the phrase may be included in at least one em-
bodiment of the present invention, and may be in-
cluded in more than one embodiment of the present
invention (importantly, such phrases do not neces-
sarily refer to the same embodiment);

If the specification describes something as "exem-
plary" or an "example," it should be understood that
refers to a non-exclusive example;

The terms "about" or approximately" or the like,
when used with a number, may mean that specific
number, or alternatively, a range in proximity to the
specific number, as understood by persons of skill
in the art field; and

If the specification states a component or feature
"may," "can," "could," "should," "would," "preferably,"
"possibly," "typically," "optionally," "for example," "of-
ten," or "might" (or other such language) be included
or have a characteristic, that particular component
or feature is not required to be included or to have
the characteristic. Such component or feature may
be optionally included in some embodiments, or it
may be excluded.

[0012] Embodiments of the disclosure include meth-
ods and systems for monitoring PPE compliance. In any
industry with potentially hazardous environments, com-
pliance with PPE standards is necessary to save lives,
prevent harm, meet regulations, and avoid costly insur-
ance claims. Typically, solutions for determining compli-
ance involve passive, complicated installation and main-
tenance systems, which may not provide real-time com-
pliance information, for example to a supervisor. Current
solutions may require thatthe supervisor visually oversee
a workplace to ensure compliance.

[0013] Applicants propose a system for real-time PPE
compliance monitoring that comprises the use of sensory
detection to indicate if a PPE is worn or not. The sensory
detection may comprise motion detection. Additionally,
the system may provide information to a supervisor dy-
namically. Motion detectors may be attached to, orincor-
porated into, PPE devices, wherein the motion detectors
may communicate wirelessly with a personal ID card
worn by the user. Additionally, information from the mo-
tion detectors may be ultimately communicated to a su-
pervisor console, and possibly stored for future refer-
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ence. Existing PPE devices may be tagged with motion
detectors, and therefore retrofitted into the system.
[0014] In some embodiments, the system may also be
operable to find abnormal behavior and alert the super-
visor of the abnormality. For example, if the PPE is a
respirator, the acceptable levels of airflow in the respira-
tor may be measured, and a device may trigger an alarm
if the airflow is out of the expected range of air flow, sig-
nifying distress. In another example, if the PPE is a gas
detector, when the gas level measurement is beyond an
acceptable level, this may trigger a distress call to the
supervisor signifying imminent danger. This may allow
the supervisor to keep track of the heath of all the PPEs
a single window and receive alerts for any anomalies.
[0015] Referring now to FIG. 1, a system 100 is shown,
wherein the system 100 comprises a wireless communi-
cation network which may be implemented within a facil-
ity. The system 100 may comprise a central router 122,
wherein wireless communication between the elements
of the system 100 are facilitated and passed through the
central router 122. In some embodiments, the system
100 may comprise one or more local wireless hubs 120,
operable to communicate with devices in the facility that
are within the range of the local wireless hub 120. In some
embodiments, the local wireless hubs 120 may be
spaced to allow for wireless communication throughout
the facility, such as on different floors, and/or different
areas of the facility. In some embodiments, the system
100 may comprise a user system 102, wherein the user
system 102 comprises devices worn or carried by the
user. The user system 102 may comprise a personalized
ID card 110, wherein the ID card 110 comprises wireless
communication capabilities, and comprises personal in-
formation for the user, such as name, ID number, etc.
The user system 102 may also comprise one or more
PPE devices 104, 106, 108, wherein each of the PPE
devices may comprise a motion detector 105, 107, 109
attached to or incorporated into the PPE device. PPE
devices may comprise ear muffs, hard hats, helmets,
boots, goggles, gloves, suits, hoods, gas detectors, pro-
tective clothing, hearing protection, bibs, coveralls, safe-
ty vests, gas detectors, respiration systems, among other
PPE devices.

[0016] The motion detectors 105, 107, 109 of the PPE
devices 104, 106, 108 may indicate that the PPE device
is in motion, and therefore that the PPE device is being
worn by the user. The PPE devices 104, 106, and 108
may communicate this information to the ID card 110,
wherein the ID card 110 may associate the information
with a user identifier. Then, the information may be com-
municated via the local wireless hub(s) 120 and the cen-
tral router 122 to a supervisor console 130, wherein the
information may be processed and displayed by the su-
pervisor console 130. A supervisor may use the informa-
tion displayed by the supervisor console 130 to ensure
that the user is meeting PPE compliance, i.e. that the
required PPE devices 104, 106, 108 are being worn by
the user, as indicated by the motion detectors 105, 107,
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109 of the PPE devices.

[0017] FIG. 2A illustrates an exemplary embodiment
of a user system 202 in communication with a supervisor
console 230. The supervisor console 230 may comprise
a tablet, mobile device, computer, or other device oper-
able to receive and display information to the supervisor.
The supervisor console 230 may comprise wireless com-
munication capabilities. The user system 202 comprise
a personalized user ID card 210, which may be associ-
ation with a specific user, and may comprise user infor-
mation such as names, ID number, work area(s), job title,
required PPE, etc. The user system 202 may also com-
prise a plurality of PPE devices, such as ear muffs 204,
hard hat 206, boots 208, googles 210 and gloves 212.
These are exemplary embodiments of PPE that may be
worn by the user, but other PPE devices may also be
included in the user system 202 such as helmets, suits,
hoods, gas detectors, protective clothing, hearing pro-
tection, bibs, coveralls, safety vests, gas detectors, res-
piration systems, among other PPE devices. Insome em-
bodiments, a sensor module 205 may be attached to or
incorporated into a PPE device 204, wherein each PPE
device 204, 206, 208, 210, 212 may comprise a sensor
module 205, 207, 209, 211, 213 attached to or incorpo-
rated into the PPE device.

[0018] In some embodiments, the user ID 210 may be
enabled to receive wireless communication from each of
the sensor modules that are attached to the PPE devices.
In some embodiments, the sensor module 205 may com-
prise a motion sensor, wherein motion detected by the
sensor module 205 may indicate that the PPE device 204
is in use. In other words, if a PPE device 204 is worn by
the user, the user’s normal motion would be detected by
the sensor module 205 of the PPE device 204. The sen-
sor module 205 may communicate motion information,
which indicates use of the PPE device 204, to the user
ID 210. In some embodiments, the user ID 210 may wire-
lessly communicate information to the supervisor con-
sole 230, and may associate the information with the spe-
cific user ID 210. In some embodiments, the user ID 210
may receive indications of use, determined by the motion
information, from each of the PPE devices 204, 206, 208,
210, 212 that are within the range of the user ID 210.
[0019] In some embodiments, a user ID 210 may be
associated with one or more required PPE devices that
should be worn by the user, or are assigned to the user,
based on the user’s job and/or location. If a required PPE
device does not communicate with the user ID 210, this
information may be sent to the supervisor console 230,
to indicate to the supervisor that the user is not in com-
pliance with PPE requirements.

[0020] FIG. 2B illustrates an exemplary display for a
supervisor console 230. In some embodiments, the su-
pervisor console 230 may comprise a display showing
information received from the user ID 210, such as a list
of PPE devices in communication with the user ID 210
(shown in FIG. 2A), a list of assigned or required PPE
devices, a list of users that are communicating informa-
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tion to the console, etc. The matrix of information shown
by the display may alert the supervisor if a required PPE
device is not worn by a user, so that steps may be taken
to ensure that compliance is met by all users. Additionally,
the supervisor console 230 may comprise visual and/or
audible alerts for the supervisor if compliance is not met.
[0021] FIG. 3 illustrates a detailed view of a user ID
210, as described in FIG. 2. The user ID 210 may com-
prise a wireless receiver 302, a wireless transceiver 304,
a microcontroller 306 operable to communicate with the
wireless receive 302 and transceiver 304, and a power
source 308 (which may comprise a coin cell battery). In
some embodiments, the wireless receiver 302 may com-
prise a Bluetooth receiver, wherein the wireless receiver
302 may be operable to receive information from one or
more Bluetooth enabled PPE devices. For example, the
wireless receiver 302 may communicate with a sensor
module 205 attachedto orincorporated into a PPE device
(as described above). The microcontroller 306 of the user
ID 210 may receive the information from the sensor mod-
ule 205 and process that information. In some embodi-
ments, the microcontroller 306 may associate the infor-
mation with user identification information. In some em-
bodiments, the microcontroller 306 may forward informa-
tion to the wireless transceiver 304. The wireless trans-
ceiver 304 may communicate the information with a su-
pervisor console 230, via a wireless network. As de-
scribed above, the supervisor console 230 may display
the information received from the user ID 210.

[0022] FIG. 4 illustrates a detailed view of the sensor
module 205 which may be attached to or incorporated
into a PPE device (as described above). The sensor mod-
ule 205 may comprise a motion sensor 410 (such as an
accelerometer), a microcontroller 406, a wireless trans-
ceiver 402, and a power source 408 (which may comprise
a coin cell battery). In some embodiments, the wireless
transceiver 402 may comprise a Bluetooth transceiver,
wherein the wireless transceiver 402 may communicate
via Bluetooth with the user ID 210. The microcontroller
406 may receive information from the sensor 410 and
may communicate thatinformation via the wireless trans-
ceiver 402 tothe user ID 210. The user ID 210 may further
communicate the information to a supervisor console
230, wherein received motion detection may indicate that
the PPE device associated with the sensor module 205
is being worn by a user.

[0023] In some embodiments, the sensor module 205
may be associated with a specific PPE device, and this
information may be stored by the microcontroller 406. In
some embodiments, the microcontroller may receive the
motion data and associated with an identifier for the PPE
device before sending the data to the user ID 210. Then,
as described above, the user ID 210 may associate the
data with a user identifier before forwarding the data to
the supervisor console 230. Therefore, the information
displayed by the supervisor console 230 may comprise
the PPE identity, if motion was detected by the sensor
module 205 associated with that PPE (thereby indicating
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thatthe PPE is worn), and the identity of the user wearing
the PPE. "Pair" refers to a switch which can link two Blue-
tooth modules together.

[0024] FIG. 5 illustrates an exemplary embodiment of
a method 500 for monitoring PPE compliance in a work
site. At step 502, a supervisor may assign one or more
PPE devices to each user (or worker) at a work site. The
PPE devices may be assigned based on the type of work
that a user may be doing, and the work environment the
user will be in. At step 504, each user may be assigned
a personalized user ID module. This may comprise a
user ID card that is worn by the user at all times while
they are in the work site. At step 506, the set of assigned
PPE for each worker is mapped with the user ID module
and saved to a server. In some embodiments, steps 502,
504, and 506 may be completed once for a new user that
enters the work site. In some embodiments, steps 502,
504, and 506 may be completed every time a user moves
to a new area of the workplace, to ensure that the as-
signed PPE devices are in compliance with the required
PPE devices for each area of the workplace.

[0025] In some embodiments, at step 508, sensor
modules may be attached to each of the assigned PPE
devices. This step may be completed before the PPE
devices are worn by a user. At step 510, the user may
enter the work site, and may scan or swipe their user ID
card to authenticate the user ID card. Additionally, the
supervisor may be notified that the user has entered the
worksite.

[0026] Atstep 512, the user ID for each user may com-
municate wirelessly with each sensor module that is at-
tached to a PPE device worn by the user, wherein the
user ID may receive information from the sensor mod-
ules. At step 514, it may be determined if a sensor module
detects that the PPE devices is active. In some embod-
iments, detecting that the PPE device is active may com-
prise detecting motion by the sensor module. In some
embodiments, step 514 may be completed for each of
the sensor modules attached to each of the PPE devices
for each of the user.

[0027] Ifitis determined that the PPE device is active,
at step 516, the user ID may communicate information
to the supervisor console indicating PPE compliance, for
that particular PPE device. At step 518, the supervisor
console may show the PPE status as compliant, and the
method 500 may repeat from step 512 until the user
leaves the worksite.

[0028] If it is determined that the PPE device is not
active, at step 520, the user ID may communicate infor-
mation to the supervisor console indicating PPE noncom-
pliance, for that particular PPE device. At step 522, the
supervisor console may process the information from the
user ID to generate a personalized alert for the supervisor
indicating noncompliance for that particular user and that
particular PPE device. At step 524, a corrective action
may be taken by the supervisor to ensure PPE compli-
ance. Then, the method 500 may repeat from step 512
until the user leaves the work site.
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[0029] In some embodiments, the steps 514-524 may
be completed for each PPE devices worn by a user,
wherein the supervisor console may display information
for multiple PPE devices. Additionally, the method 500
may be completed for multiple users in awork site, where-
in the supervisor console may display information for the
multiple users.

[0030] While various embodiments in accordance with
the principles disclosed herein have been shown and de-
scribed above, modifications thereof may be made by
one skilled in the art without departing from the spirit and
the teachings of the disclosure. The embodiments de-
scribed herein are representative only and are notintend-
ed to be limiting. Many variations, combinations, and
modifications are possible and are within the scope of
the disclosure. Alternative embodiments that result from
combining, integrating, and/or omitting features of the
embodiment(s) are also within the scope of the disclo-
sure. Accordingly, the scope of protection is not limited
by the description set out above, but is defined by the
claims which follow, that scope including all equivalents
of the subject matter of the claims. Each and every claim
is incorporated as further disclosure into the specification
and the claims are embodiment(s) of the present inven-
tion(s). Furthermore, any advantages and features de-
scribed above may relate to specific embodiments, but
shall not limit the application of such issued claims to
processes and structures accomplishing any or all of the
above advantages or having any or all of the above fea-
tures.

[0031] Additionally, the section headings used herein
are provided for consistency with the suggestions under
37 C.F.R. 1.77 or to otherwise provide organizational
cues. These headings shall not limit or characterize the
invention(s) set out in any claims that may issue from this
disclosure. Specifically, and by way of example, although
the headings might refer to a "Field," the claims should
not be limited by the language chosen under this heading
to describe the so-called field. Further, a description of
a technology in the "Background" is not to be construed
as an admission that certain technology is prior art to any
invention(s) in this disclosure. Neither is the "Summary"
to be considered as a limiting characterization of the in-
vention(s) set forth in issued claims. Furthermore, any
reference in this disclosure to "invention" in the singular
should not be used to argue that there is only a single
point of novelty in this disclosure. Multiple inventions may
be set forth according to the limitations of the multiple
claims issuing from this disclosure, and such claims ac-
cordingly define the invention(s), and their equivalents,
that are protected thereby. In all instances, the scope of
the claims shall be considered on their own merits in light
of this disclosure but should not be constrained by the
headings set forth herein.

[0032] Use of broader terms such as comprises, in-
cludes, and having should be understood to provide sup-
port for narrower terms such as consisting of, consisting
essentially of, and comprised substantially of. Use of the
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term "optionally," "may," "might," "possibly," and the like
with respect to any element of an embodiment means
that the element is not required, or alternatively, the el-
ement is required, both alternatives being within the
scope of the embodiment(s). Also, references to exam-
ples are merely provided for illustrative purposes, and
are not intended to be exclusive.

[0033] While several embodiments have been provid-
ed in the present disclosure, it should be understood that
the disclosed systems and methods may be embodied
in many other specific forms without departing from the
spirit or scope of the present disclosure. The present ex-
amples are to be considered as illustrative and not re-
strictive, and the intention is not to be limited to the details
given herein. For example, the various elements or com-
ponents may be combined or integrated in another sys-
tem or certain features may be omitted or not implement-
ed.

[0034] Also, techniques, systems, subsystems, and
methods described and illustrated in the various embod-
iments as discrete or separate may be combined or in-
tegrated with other systems, modules, techniques, or
methods without departing from the scope of the present
disclosure. Other items shown or discussed as directly
coupled or communicating with each other may be indi-
rectly coupled or communicating through some interface,
device, or intermediate component, whether electrically,
mechanically, or otherwise. Other examples of changes,
substitutions, and alterations are ascertainable by one
skilled in the art and could be made without departing
from the spirit and scope disclosed herein.

[0035] The numbered paragraphs below form part
of the disclosure:

1. A method for monitoring personal protection
equipment (PPE) compliance comprising:

assigning one or more PPE device to a user,
wherein each of the PPE devices comprises a
sensor module;

assigning a personalized user identification (ID)
module to a user;

receiving, by the user ID module, information
from the sensor module via wireless communi-
cation;

determining whether the PPE device is active
based on the information received from the sen-
sor module;

when the PPE device is determined to be active,
sending, by the user ID, information to a super-
visor console indicating PPE compliance;
displaying, by the supervisor console, that the
PPE status is compliant;

when the PPE device is determined to be inac-
tive, sending, by the user ID, information to the
supervisor console indicating PPE noncompli-
ance;

displaying, by the supervisor console, that the
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PPE status is noncompliant; and
taking corrective action, by the supervisor, toen-
sure PPE compliance.

2. The method of 1, wherein the sensor module com-
prises a motion sensor, and wherein determining
whether the PPE devices is active comprising re-
ceiving motion detection information from the sensor
module.

3. The method of 1 further comprising repeating at
least part of the method for each PPE device that is
worn by the user, wherein the supervisor console is
operable to display information from each of the PPE
devices.

4. The method of 1 further comprising repeating the
method for multiple users that are monitored by the
supervisor, wherein the supervisor console is oper-
able to display information from the multiple users.

5. The method of 1, wherein the user ID module com-
municates with the sensor module via Bluetooth.

6. The method of 1, wherein the user ID module com-
prises a user ID card that is worn by the user at all
times while they are in the work site.

7. The method of 1 further comprising mapping the
assigned PPE devices for each worker with the user
ID module for that worker, and saving this informa-
tion to a server.

8. The method of 1 further comprising repeating at
least part of the method when a user enters a new
work site.

9. The method of 1 further comprising attaching the
sensor modules to each of the PPE devices that will
be used in the work site, before the PPE devices are
worn by a user.

10. The method of 1, wherein the PPE devices com-
prise one or more of the following: ear muffs, hard
hats, helmets, boots, goggles, gloves, suits, hoods,
gas detectors, protective clothing, hearing protec-
tion, bibs, coveralls, safety vests, gas detectors, and
respiration systems.

11. The method of 1 further comprising processing,
by the supervisor console, the information from the
user ID to generate a personalized alert for the su-
pervisor indicating noncompliance for that particular
user and that particular PPE device.

12. The method of 1, wherein the user ID communi-
cates wirelessly with each sensor module that is at-
tached to a PPE device worn by the user, wherein
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the user ID may receive information from all of the
sensor modules.

13. A method for monitoring personal protection
equipment (PPE) compliance comprising:

assigning one or more PPE device to a user,
wherein each of the PPE devices comprises a
sensor module, and wherein the sensor module
comprises a motion sensor;

assigning a personalized user identification (ID)
module to a user;

receiving, by the user ID module, information
from the sensor module via wireless communi-
cation;

associating, by the sensor module, the informa-
tion from the sensor module with the PPE device
attached to the sensor module;

associating, by the user ID, the information re-
ceived by the user ID module with a user iden-
tifier;

determining whether the PPE device is active
based on the information received from the sen-
sor module, wherein the PPE device is deter-
mined to be active when motion is detected by
the sensor module;

when the PPE device is determined to be active,
sending, by the user ID, information to a super-
visor console indicating PPE compliance;
displaying, by the supervisor console, that the
PPE status is compliant, using the associated
PPE device and associated user identifier to de-
termine how to display the information;

when the PPE device is determined to be inac-
tive, sending, by the user ID, information to the
supervisor console indicating PPE noncompli-
ance;

displaying, by the supervisor console, that the
PPE status is noncompliant, using the associat-
ed PPE device and associated user identifier to
determine how to display the information; and
taking corrective action, by the supervisor, to en-
sure PPE compliance.

14. The method of 13 further comprising repeating
at least part of the method for each PPE device that
is worn by the user, wherein the supervisor console
is operable to display information from each of the
PPE devices.

15. The method of 13 further comprising repeating
the method for multiple users that are monitored by
the supervisor, wherein the supervisor console is op-
erable to display information from the multiple users.
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Claims

A system for monitoring use of a personal protection
equipment, the system comprising:

a user system worn or carried by a user, the user
system comprising:

(i) at least one sensor module attached to or
incorporated into a personal protection equip-
ment (PPE) device; and

(i) a user identification (ID) module configured
to receive wear detection signals from the at
least one sensor module, said wear detection
signals indicative of whether the PPE device is
being worn by the user, the user ID module com-
prising:

a processor;
a communications interface coupled to the
processor and configured to receive the
wear detection signals from the PPE device;
and

a wireless interface coupled to the proces-
sor and configured to wirelessly transmit
unique user identification information about
the user to a supervisor console,

wherein the processor is operably config-
ured to communicate, via the wireless inter-
face, information indicating PPE non-com-
pliance to the supervisor console in re-
sponse to the wear detection signals re-
ceived via the communications interface.

The system of claim 1, further comprising the super-
visor console comprising a display operable to dis-
play user identifying information to a supervisor.

The system of claim 2, wherein the supervisor con-
sole is further configured to generate an alert for the
supervisor indicating non-compliance in response to
receiving the information indicating PPE non-com-
pliance.

The system of claim 2 or 3, wherein the display of
the supervisor console shows information received
from the user ID module.

The system of any of claims 2 to 4, wherein the dis-
play of the supervisor console shows compliance
alertinformation in response to receiving information
from the user ID module to indicate that the user is
not wearing a PPE device that is on a list of PPE
devices required to be used by the user.

The system of any preceding claim, wherein the in-
formation received from the user ID module compris-
es a list of PPE devices assigned to the user.
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10.

1.

12.

The system of any preceding claim, wherein the in-
formation received from the user ID module compris-
es a list of PPE devices required to be used by the
user.

The system of any preceding claim, wherein the wear
detection signals comprise motion signals.

The system of any preceding claim, wherein if the
PPE device comprises a respirator, the wear detec-
tion signals comprise airflow signals.

The system of any preceding claim, wherein if the
PPE device comprises a gas detector, the wear de-
tection signals comprise a distress call triggerable in
response to a gas level measurement being beyond
a predetermined accepted level.

The system of any preceding claim, wherein the in-
formation received from the user ID module compris-
es a list of PPE devices in communication with the
user ID module.

The system of any preceding claim, wherein the in-
formation received from the user ID module compris-
es alist of users that are communicating information
to the supervisor console.
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ID MOBILE 504

THE SET OF ASSIGNED PPE IS MAPPED WITH THE

USER ID MODULE FOR EACH, AND SAVED ON A SERVER 506

CORRECTIVE ACTION IS TAKEN

A SENSOR MODULE IS ATTACHED TO EACH OF THE BY THE SUPERVISOR
PPE DEVICES IN USE IN THE WORK SITE
\_ \— 524
508
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\_ ALERT FOR THE SUPERVISOR
510 INDICATING NON-COMPLIANCE
USER ID MODULE COMMUNICATES WIRELESSLY WITH \_
o= THE SENSOR MODULES, AND RECEIVES INFORMATION e~ 522
FROM THE SENSOR MODULES USER ID COMMUNICATES
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514 PPE NON-COMPLIANCE

\— 520

NO
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